In the title compound, C 7 H 9 N 2 O 4 + ÁI 3 À ÁC 7 H 8 N 2 O 4 , the two imidazolium units are hydrogen bonded through the carboxyl groups. The units are further linked via intermolecular O-HÁ Á ÁO hydrogen bonding, resulting in a one-dimensional ladder-type structure. As a result, the two carboxy groups of each imidazolium unit adopt a cis configuration with respect to the imidazolium ring.
Related literature
For the preparation of 1,3-bis(carboxymethyl)imidazole, see: Kratochvíl et al. (1988) ; Fei et al. (2004) ; Barczynski et al. (2008) . For its structure, see: Kratochvíl et al. (1988) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
1,3-Bis(carboxymethyl)imidazolium triiodide 1-carboxylatomethyl-3-carboxymethylimidazolium J. Miao, C. Hu, H. Chen, G. Yuan and Y. Nie Comment 1,3-bis(carboxymethyl)imidazole was first prepared by the condensation reaction of formaldehyde, glyoxal and glycine (Kratochvĺ et al., 1988) . Recently its synthesis by the reaction of alkyl haloacetate with imidazole has been reported (Fei et al., 2004; Barczynski et al., 2008) . We have found that the reaction of imidazole with chloroacetic acid in the presence of NaOH as a base produces colorless 1,3-bis(carboxymethyl)imidazole, while the same reaction with iodoacetic acid affords the red title compound.
As shown in Fig. 1 , two imidazolium units are hydrogen bonded through the carboxy groups. The presence of an I 3 -anion accounts for the neutral nature of the whole structure. The bond lengths of C4-O1 and C4-O2 are 1.231 (6), 1.259 (6) Å (table 1) , respectively, which are between those for a C-O single bond and a C═O double bond. The C-N bond lengths on the rings are found to be within 1.316 (6)-1.384 (6) Å (Table 1) , which are between those for a C-N single bond and a C═N double bond, suggesting charge delocalization on the planar imidazolium rings. The two imidazolium units are extended by intermolecular hydrogen bonding (O3-H3O-O1i, [i = x, y+1, z], 2.591 (6) Å) to generate a one-dimensional ladder-type structure along the c axis (Fig. 2) . As a result of the hydrogen bonding, the two carboxy groups of each imidazolium unit adopt a cis configuration, while in the structure of 1,3-bis(carboxymethyl)imidazole (Kratochvĺ et al., 1988) a trans configuration has been found.
To a solution of iodoacetic acid (9.314 g, 0.05 mol) in distilled water (25 ml), an aqueous solution (25 ml) of NaOH (2.020 g, 0.05 mol) was added, and followed by the addition of imidazole (2.020 g, 0.03 mol). The resulting colorless solution was heated to reflux during which the color gradually changed to yellow. The pH was adjusted using saturated NaOH solution once per 20 min., keeping in the range of 8-9, till no obvious change observed. The mixture was further refluxed for 30 min.
and cooled, acidified with hydrochloric acid till pH 2-3, to give an orange-red solution. After 5 days, deep red crystals (yield 11.5% based on iodoacetic acid) were formed over evaporation. IR (KBr): v = 3437, 3117, 1720 , 1665 , 1350 , 1239 .
Refinement
H2O and H3O were located on the difference Fourier map. All other H-atoms were positioned geometrically and refined using a riding model with d(C-H) = 0.93 Å, U iso =1.2U eq (C) for aromatic, 0.97 Å, U iso = 1.2U eq (C) for CH 2 atoms.
Figures Fig. 1 . The molecular structure, with atom labels and 25% probability thermal ellipsoids. 
Geometric parameters (Å, °)
O1-C4 1.231 (6) C1-H1 0.9300 O2-C4
1.259 (6) C2-C3 1.339 (7) O2-H2O
1.224 (4) C2-H2 0.9300 O3-C6
1.297 (6) C3-H3 0.9300 O3-H3O 0.81 (8) C4-C5 1.516 (7) O4-C6
1.199 (7) C5-H5A 0.9700 N1-C1
1.323 (6) C5-H5B 0.9700 N1-C3
1.384 (6) C6-C7 1.500 (7) N1-C5
1.467 (6) C7-H7A 0.9700 N2-C1
1.316 (6) C7-H7B 0.9700 N2-C2
1.380 (6) I1-I2 2.9192 (6) N2-C7 1.459 (6) I2-I1 i
